Background: Half of all Americans have a chronic disease. Promoting healthy behaviors to decrease this burden is a national priority. A number of behavioral interventions have proven efficacy; yet even the most effective of these has high levels of nonresponse.
C hronic diseases are responsible for 7 of 10 deaths in the United States. 1 Many of these deaths could be prevented by changes in health behaviors such as diet, physical activity, and smoking. 2, 3 Accordingly, it is a national priority to develop and scale effective interventions for promoting healthy behavior, particularly in lower income populations where the risk of chronic disease is disproportionately high. 2 A number of approaches have been effective including: chronic disease self-management training, 4,5 structured diabetes prevention programs, 6, 7 financial incentives, 8 digital automated monitoring, 9 and support from community health workers (CHWs). [10] [11] [12] Yet, even the most effective of these interventions does not work for all people. For example, only 60% of participants in the Diabetes Prevention Program (DPP) intensive lifestyle intervention achieved exercise goals and only 40% met weight loss goals. 10 We know surprisingly little about what distinguished responders from nonresponders or reasons for nonresponse. 7 Nonresponders in the DPP trial were similar to responders across all measured baseline sociodemographic characteristics. 10 Other behavioral intervention studies 4, 6, 8, 13 have similarly concluded that baseline measures explain little of the variation in treatment response.
Numerous systematic reviews 7, 10, 14 and research funders 15 have identified the same knowledge gap: for whom do effective chronic disease interventions work/not work and why? Answering this question is critical so that interventions can be targeted and tailored across populations.
Our study team has developed IMPaCT [16] [17] [18] [19] (Individualized Management for Patient-Centered Targets), a standardized CHW intervention tested in 2 prior randomized clinical trials 16, 19 including a recent trial of outpatients with multiple chronic diseases. 16 The primary analysis of this trial demonstrated that the intervention improved control of diabetes, obesity, smoking, mental health, and quality of primary care while reducing hospital admissions. 16 However, despite overall effectiveness, 36.7% of intervention patients had worsened chronic disease control over the study period.
We were interested in learning who these nonresponders were and why their chronic diseases got worse despite support. Here, we present a secondary analysis of trial data exploring differences between intervention responders and nonresponders. We also use a concurrent qualitative evaluation to uncover differences not otherwise measured.
METHODS

Randomized Trial
We used a convergent parallel design 20 that combined a randomized controlled trial with a qualitative process evaluation. Details of this trial have been previously described. [16] [17] [18] Briefly, enrollment took place between July 2013 and October 2014 at 2 urban internal medicine clinics. Eligible patients lived in a high-poverty region and were diagnosed with 2 or more of the following chronic diseases: diabetes, obesity, hypertension or tobacco dependence. We did not require patients to be in poor control of their chronic disease. After enrollment, patients selected one of their chronic diseases to focus on during the study and set a chronic disease management goal in consultation with their primary care provider.
Trained research assistants collected baseline biometric [glycosylated hemoglobin (Hba1C), body mass index, systolic blood pressure or cigarettes per day] and survey data (including the Patient Activation Measure, 21 a 13-item measure that assesses patient's knowledge, skill, and confidence for self-management). After the baseline survey, patients were randomized to goal-setting alone or goal-setting plus 6 months of the IMPaCT intervention. Six months later, blinded research assistants conducted study visits to assess outcomes including the primary outcome: change in selected chronic disease.
We defined nonresponders as those individuals who had worsening of their selected chronic disease (as measured by an increase in Hba1C, body mass index, systolic blood pressure or cigarettes per day between enrollment and 6-mo follow-up). Responders were those who improved, or at least maintained control of their selected chronic disease. We reasoned that for low-income patients with multiple chronic diseases, maintaining control can be considered a victory and we did not want to consider these people nonresponders.
Intervention
IMPaCT is theory-based and builds on the Reasoned Action Approach 22, 23 (Fig. 1 ) an evidence-based framework for behavior-dependent outcomes. In this framework, attitudes, social norms, and self-efficacy shape an individual's intention to initiate a behavior. A strong intention predicts performance of behavior unless there are external barriers. CHWs are trained laypeople who share socioeconomic backgrounds with patients and have high levels of empathy. These characteristics allow CHWs to influence attitudes, shift social norms, address external barriers, and bolster self-efficacy through strategies like motivational interviewing (Fig. 1) .
At their first meeting, CHWs and patients discussed social and behavioral determinants affecting patients' health.
CHWs then helped patients create action plans to achieve their chronic disease management goals. CHWs provided 6 months of tailored support, contacting patients at least weekly, to help patients execute their action plans. Over the 6-month period, CHWs encouraged patients to monitor progress on their selected chronic disease goal each week (ie, track blood sugars, weight, daily cigarettes or blood pressure). If patients failed to make progress (for instance, if their weight was going up instead of down), CHWs used a semistructured script to provide empathic motivational interviewing, and troubleshoot barriers. CHWs also facilitated a weekly support group designed to foster peer networks.
The IMPaCT model provides guidelines for program infrastructure including hiring, training, and supervision. 25 CHWs were recruited by circulating job descriptions through a network of community-based organizations (eg, neighborhood associations, churches). Job applicants were screened through group and individual interviews and employer reference checks to identify individuals who were good listeners, nonjudgmental, and reliable.
CHWs went through a month-long training that covers topics such as action-planning, motivational interviewing and trauma-informed care.
CHW fidelity to the training and care model was reinforced through several strategies. Newly trained CHWs were apprenticed to a senior CHW until they demonstrated proficiency in prespecified core competences. CHWs were then observed by their supervisor, typically a master's level social worker, to confirm that adherence to work practices as described in training and in intervention manuals. Supervisors continued to assess intervention fidelity through a recurring series of weekly assessments: reviews of documentation, observation of CHWs in the field, telephone calls to patients, a performance dashboard of process and outcome metrics and weekly meetings with each CHW.
Qualitative Process Evaluation
The goal of this process evaluation was to understand patient and CHW perspectives on the intervention, comparing responders and nonresponders.
The evaluation triangulated multiple data sources collected at the completion of the 6-month intervention: (1) abstraction of medical records and CHW documentation; (2) asynchronous qualitative interviews with patient and their CHW that included stimulated recall of key topics gleaned from the chart abstraction; and (3) participant observation notes recorded at patient interviews. We used the Reasoned Action Approach to develop structured data collection guides for each source probing for key domains such as self-efficacy, social norms, intention of performing health behaviors, and external barriers.
Trained interviewers (unknown to study participants) conducted patient interviews either in patients' homes or private clinic rooms, based on preference, while a research assistant recorded participant observation notes. Patients and their CHWs were interviewed at separate times in no particular sequence without any reference to each other's interviews. Interviewers asked open-ended questions to encourage patients to speak freely and in their own words. Interviewers asked probing follow-up questions to clarify statements, explore important themes, and establish timelines of events. Interviews were audio-recorded and transcribed.
We purposively sampled responders and nonresponders, and planned to obtain 40 interviews (20 patients and 20 CHWs) to allow for thematic saturation, the point at which no new qualitative codes are created or refined and code frequency stabilizes. 25 We performed iterative data collection and analysis to determine whether new themes were emerging, assess saturation, and inform purposive sampling. For instance, if we realized that results among hypertensive patients were saturated, but new themes were still emerging among smokers, we purposively sampled more smokers.
Analysis
Quantitative Analysis
We used the above described randomized controlled trial dataset, focusing on the subgroup of individuals in the CHW intervention arm. Response was defined as a dichotomous variable: improvement or maintenance (negative or zero value) for change in patients' selected chronic disease.
We descriptively compared baseline characteristics of responders and nonresponders in the CHW intervention arm using χ 2 tests for categorical variables and 2-tailed, unpaired t tests, as well as the Wilcoxon rank sum test for continuous variables.
We then built a multivariable logistic regression model including baseline variables (main effects and interaction terms) that were associated (P < 0.2) with the outcome in the descriptive analysis (available as Online Supplement, Supplemental Digital Content 1, http://links.lww.com/MLR/B594). We also included in this model conceptually driven variables: basic demographic and clinical variables (age, sex, race, prior hospital use) and domains of the Reasoned Action Approach (selfefficacy and commitment to chronic disease management goals, social support, and key external barriers as reflected by income, employment, drug or alcohol use, and perceived stress). We then used stepwise regression to restrict the model to variables with a threshold of significance (P < 0.1).
Qualitative Analysis
All 4 datasets for each patient (chart, asynchronous dyadic interviews, and observation notes) were uploaded into QSR NViVO 10.0 (QSR International) for analysis. We used an integrated approach, 26 developing a coding schema that included major ideas that emerged from a close reading as well as a set of a priori codes corresponding to key domains of the Reasoned Action Approach. Two trained research assistants coded all data and iteratively met to modify the coding schema and interview guide for clarity. 26 At coding meetings, inter-rater reliability (κ) was calculated using the NViVO coding comparison function. Discrepancies (a node where inter-rater reliability was <0.8) were discussed to facilitate either consensus or a deeper understanding of the issue at hand. The final inter-rater reliability across all data sources was 0.93.
Data were sorted by code based on intervention response using the matrix query function of NViVO. These reports were carefully read in order to understand prominent themes including differences between responders and nonresponders. We used member checking 27 -a technique in which findings are validated with members of the study population-by discussing findings with CHWs.
The themes reported below are derived from the integrated analysis of all 4 data sources.
RESULTS
Quantitative
Of the subgroup of patients who received CHW support (n = 150), 63.3% maintained or improved control of their selected chronic disease control, while 36.7% worsened. In the descriptive analysis, responders and nonresponders were similar across all measured characteristics with the exception of race, chronic disease selection, baseline chronic disease control, goal difficulty, and patient activation measure (Table 1) .
In the final multivariable logistic regression model, the only significant predictor of response was an interaction between patient activation and study arm (odds ratio, 1.03; 95% confidence interval, 1.05-1.01; P = 0.05): patients with lower activation were more likely to respond to the intervention. African American patients appeared more likely to respond to the intervention (odds ratio, 13.3; 95% confidence interval, 1.3-139.6; P = 0.005); however, this estimate was unstable because there were only 8 non-African Americans in the sample.
There was no difference in intervention response based on which CHW was delivering the intervention. There were no differences in the types of action plans patients and their CHWs worked on together (Table 1) .
Qualitative
Ninety trial participants were screened for interest in the qualitative evaluation. Of the 76 who consented, 24 were purposively sampled and invited to participate. Three of the individuals were not reachable at the time of the interview and 1 was no longer interested, leaving 20 (10 responders, 10 nonresponders) in the final sample (Table 2 ) in addition to 20 dyad interviews with 4 CHWs.
Common Themes
There were several themes common across responders and nonresponders. Most patients describe being motivated at the time of study enrollment and considering chronic disease management a high priority. CHWs affirmed the uniformity of initial motivation; in fact they had trouble predicting who 
Differences Between Responders and Nonresponders
Despite similarities, there were a number of important qualitative differences distinguishing responders versus nonresponders (Table 3) .
Influence of Social Norms
Responders sometimes enlisted the help of supportive friends or family to do things like exercise or reinforce smoking cessation. However, when friends or family were not supportive, responders seemed to pull away from their influence. "[My family] didn't take me serious [about quitting smoking]. It made me more determined. So I really didn't talk about it with anybody. I just let them know I don't smoke no more" [Male patient, 79 y]. These responders created new social norms by drawing closer to their CHWs or the support group. For instance, a CHW described how a patient gravitated to the support group when her family continued to offer her unhealthy food: "[She] saw that she wasn't alone and met other people working on the same goals" [CHW] .
In contrast, nonresponders seemed to have a harder time disentangling from negative social norms. One CHW remarked: "[The patient] had three people who lived in her house who all smoked and every time they would light up, she felt the need to light up. And I had asked her if she wanted to ask her family members to light up outside. And I remember her-she didn't agree to that." "It makes it difficult," this same patient explained. "Feeling that I didn't have anybody at home working with me to try to do things that needed to be done. That brought about a lot of stress and some anger and I smoked a lot" [Female patient, 59 y].
Specific Versus Vague Barriers
Responders commonly described concrete barriers, such as unhealthy food at social events, inclement weather, or pain that made it difficult to exercise. Because of the concrete, often temporary nature of these barriers, responders routinely could work with CHWs to find solutions.
Nonresponders described vague barriers and as a result could not easily identify solutions. They used phrases like "It's nothing specific" or "It was situations beyond my control." They expressed lack of self-awareness around why they struggled on their health goals: "I don't know what happened. My sugar just got out of control."
Response to Failure
All patients found behavior change to be challenging, and most had periods of failure (ie, gaining weight or relapsing with cigarettes) along the way. Responders were more likely to react to these failures with resolve. A CHW described a patient "who would call and say like, oh, I had a setback. She gained three or four pounds. But she didn't make a bad week turn into a bad month. She got right back on track as soon as she could" [CHW] . Another patient explained setbacks with childcare and other family stressors. "So I was going through more of a depression. But I didn't let that get me down either. I was making sure I would get to my goal" [Female patient, 39 y].
Contrastingly, nonresponders often started off optimistically, but were discouraged by failure and became avoidant. They described feelings of self-blame that often led them to disengage from the intervention. One CHW described a patient who "got kinda frustrated because she said she didn't see the weight coming off like it was coming off before. I just encouraged her to just keep working on it [CHW] ." However, as the patient explained: "[The program] was coming to the end, and I was telling her I hadn't reached the goal. She would tell me don't get discouraged. But, I got discouraged. I mean, what you gonna do? Either you do it or you don't" [Female patient, 56 y].
In some instances, discouragement was prompted by CHWs asking patients to self-monitor disease measures (ie, 
DISCUSSION
We found minimal quantitative clues to explain differences in response to an evidenced-based chronic disease management intervention. The intervention was slightly more effective among patients with lower baseline patient activation.
The qualitative evaluation revealed several common external barriers that have been well described in the literature, such as lack of healthy foods 28 and insurance problems. 29 Notably, this high-risk group described grief as a common and tragic deterrent to health behavior change.
The most striking difference between responders and nonresponders was their reactions to failure. By encouraging patients to monitor progress on chronic disease goals, CHWs activated a feedback loop that provided patients with signals of success or failure ( Fig. 2A) . Responders seemed to be motivated by failure and went on to "work even harder" with their CHW on health behavior change, ultimately improving chronic disease control. Nonresponders appeared discouraged by failure and avoided their CHWs. Interestingly, these patients may have been reengaged when CHWs stopped focusing on the "numbers" and provided pure emotional support.
These findings raise a critical question: what caused these 2 subgroups of patients, so similar by most measures, to have such different reactions to failure?
Recent behavioral science theories 30, 31 may explain these individual differences. Failure is processed in 2 stages: attribution (Why did I fail?) and emotion (How do I feel about the failure?). When people attribute failure to concrete and controllable causes (I failed this test because I didn't study), they feel regret, 32 which can sharpen motivation, increase self-efficacy and improve behavior. 32, 33 Contrastingly when people attribute failure to vague or uncontrollable causes (I failed because I am stupid), they feel ashamed and hopeless. 34, 35 These negative emotions can trigger avoidance as a way to preserve self-esteem. 30, 36 Fortunately, 2 behavioral interventions seem to promote resolve instead of avoidance: attribution retraining 37, 38 and positive affect induction. 30 Attribution retraining is a form of cognitive reframing that encourages participants to interpret failures as controllable. 37, 38 This retraining has been tested in education, and helps students academic performance after failure, 37 with the greatest benefit for students predisposed to avoidance. 39, 40 Few studies have translated attribution retraining to the sphere of health behavior. 37 Positive affect induction uses strategies such as unexpected compliments or gifts 41, 42 and self-affirmation 43 to induce positive emotion. Two health care studies demonstrated that positive affect induction improved adherence to hypertensive medications 44 and doubled physical activity among patients undergoing percutaneous coronary intervention. 45 Our results and insights from the behavioral science literature are synthesized in Figure 2B .
This study has several limitations. This was a singlecenter study which may not be generalizable beyond an urban, disadvantaged population. The study was not powered to detect differences between responders and nonresponders. For instance, although we did not see differential response across the CHW delivered the intervention, it is difficult to know with certainty whether nonresponse was due to patient rather than CHW characteristics. However, there were several safeguards in place to reinforce CHW fidelity to the intervention and the qualitative data supported the notion that care was uniform. Another limitation was that qualitative interviews may have been subject to recall bias which we attempted to minimize by using chart-stimulated recall. Finally, results were validated by member-checking with CHWs but not with patients.
Sustained health behavior change is incredibly challenging and most people fail along the way. Self-monitoring -a cornerstone of many health promotion strategies like wearable tracking devices 46 or "Know Your Numbers" campaigns 47 -can heighten awareness of these failures. How a patient ultimately responds to failure may be an important and modifiable determinant of future behavior and chronic disease outcomes.
Yet failure and nonresponse are understudied. Quantitative analyses examining nonresponse are often unrevealing, likely because we are not measuring the right baseline variables. We should measure not only demographic, but psychological characteristics (eg, grit, 48 response to failure, 49 or coping style 50 ) in intervention trials. Understanding predictors of nonresponse could inform targeting of interventions for maximal benefit. Alternately, interventions could be modified to better serve would be nonresponders; for instance based on these findings, the study team is planning to train IMPaCT CHWs on positive affect induction and attribution retraining. Perhaps in the future, CHWs will be able to help patients face the failures that are an inevitable part of behavior change.
